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(54) LEAD-ACID BATTERY 
(57)Abstraet: 

PROBLEM TO BE SOLVED; To provide a highly reliable 
lead-acid battery by suppressing corrosion of a negative 
electrode tab pari suppressing increase of the liquid '9 « 



1«hh i. * omxie member * * 

- N s electrode gr d 8 a negative 
half 7. a negative pole, and a negative 

electrode connecnng body 9 is composed of lead or lead 

sntialh k Uding no Sb, Either one of the negative electrode grid skeleton part or a 
negative electrode active material includes Sb and the content of the Sb to the amount of the 
negative active material Is 0,001-0.1 mass%. 



reduction amount, and securing charging power largely 
affecting the service life characteristics. 




SOLUTION: A positive electrode member comprising a 
1 tv k c - a pos tive electrode shelf 8, a 



. 1 and positive electrode connecting body 10 
is composed of lead or lead alloy substantially including 
no Sb. A part excluding a negative electrode grid 
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CLAIMS 



[Clatm(s)3 

: v a* the anode board provided with a positive electrode grid which consists of a 
negative electrode plate provided with a negative electrode grid which consists of a lattice 
handle part and a lattice bony septum, a lattice handle part, and a lattice bony septum, In a 
lead storage battery provided with a pole pillar era connection body drawn from a shelf which 
carries out the duster weld of the polar-plate handle part of like-pole nature, and this shell A 

«. >niprises a positive electrode gn i ^ v 
anode pole pillar, and an anode connection body consists of lead or a 
N — — ^ { e>yma top Sb, A part except a negative electrode grid t * 

- f a lead alloy which does not contain- the parenoN a 
electrode members which comprise a negative electrode grid, a negative electrode iedoe 
negative-electrode pole pillar, and a negative-electrode connection body, A lead storage 

€ t ? one of a negative electrode grid bony septum o e^t o« a 
active material is characterized by content to the amount of negative electrode active material 
of sa a Sh b« x ) 00 1 >0 I mass % including Sb. 

x k\Ki storage battery according to claim 1 which carries out that content to 
negate electrode active material of this Sb is 0.001 mass % - 0,02 mass c ; vsg ri *e 
electrode a; tlvs - lalerial with the feature including Sb. 

\ co battery according to claim 1 to 2 provided with a lead alloy layer of 
thes * * vh >u x Ive active material of sa 
contained not less than 2% in part at least. 



[Translation done,] 
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DETAILED DESCRIPTION 

' ' o o' the Invention] 

[0001) 

1 N - >f the went < ^Especially this invention relates to the lead storage hat\ . , 
not contain antimony (Sb) in the member which constitutes an anode. 
[0002] 

[Description of the Prior ArtjAlthough the Pb~Sb alloy was used fo >. - ail ce 

the conv« t;o ial lead storage battery, there was a problem that **** was not mostly 
excellent in a conservation characteristic etc. As this reason, when the charge and discbarge 
of the lead storage battery are carried out, It is because Sb gradually contained in the positive 
electrode lattice body is eiuted, the hydrogen overpotentisl in a negative electrode falls by Sb 

< N - 1 ■ = ,N < « u*d In the negative electrode and it becomes easy to generate 
hydrogen gas. If the charge and discharge of a ceil are furthermore performed continuously 
'X ^ Sc ^ o cr i legative e ectrode wi icrease. and **** will advance 

further. Even If '**** advances, when water refilling is neglected, a negative electrode ledge and 
a negative-electrode handle part are exposed from an electrolysis solution. Once these 
negative electrode members were exposed from the electrolysis solution, corrosion advanced 
rapidly, and there was a problem which results in a short life. 
[0003] 

probiem(s) to be Solved by the invention^ order to control a short life by such corrosion and 
this In recent years, to the positive electrode lattice body, the cell with the outstanding 
maintenance free nature using the Pb-Ca-Sn alloy which does not Include the parenchyma top 
Sb has become common. However, using the Pb-Sb alloy containing Sb for the anode pillar or 

h drew th * de £ at from the a x » 
cluster weld, or the shelf has generally been performed. 



which the storage battery using Pb alloy which does not contain Sb in a positive electrode 
lattice body used the Pf>Sh alloy, it has turned out that there is a tendency In which Sb 
contained in the shell pole pillar, and connection body of an anode In the end of life of a 
storage battery carries out a segregation to the portion centering on a negative-electrode 
handle pad. When the negative-electrode handle pad in which such Sb carried out the 
segregation was exposed from an electrolysis solution, corrosion advanced on the surface of a 

t o le > nd « part a id th ckness became hi \ the tec mica! r x 
intensity of a handle part will fail occurred. 
[0005] 

[Means for Solving the ProblemJIn order to solve said technical problem, an invention of claim 
1 of tins invention has the anode board provided with a positive electrode grid which consists 
of a negative electrode plate provided with a negative electrode grid which consists of a lattice 
handle pad and a lattice bony septum, a lattice handle part, and a 3tt ce bony s* un - 
lead storage battery provided with a pole pillar or a connection body drawn from a shelf which 
carries out the cluster weld of the polar-plate handle part of like-pole nature, and this shelf, A 

de member which comprises a positive electrode grid, an anode shelf, an 
anode pole pillar, and an anode connection body consists of lead or a lead alloy which does 
not contain the parenchyma top Sb, A part except a negative electrode grid bony septum 
consists of lead or a lead alloy which does not contain the parenchyma top Sb among negative 
electrode members which comprise a negative electrode grid, a negative electrode ledge, a 
negative-electrode pole pillar, and a negative-electrode connection body, A lead storage 
battery with which either one of a negative electrode grid bony septum > » 
active material is characterized by content to t e m >un of gative electrode < « 
of said Sb being 0.001 to 0,1 mass % Including Sb. 

[00061A t. i\ where in conic - to the amount of negative electrode active 

material of said Sb is 0.001 to 0.1 mass % is shown including Sb. 

- ' N > a i ~q <. a m 0 of this invention shows a lead storage battery, wherein 
" N s j« octn^ material of this Sb Is 0.001 mass % - 0.02 mass % to 

negative electrode active material in a lead storage battery of claim 1 including Sb. 

[OOOSIAn invention concerning claim 3 of this invention shows at least a lead storage battery 
i alloy layer of the surface which touches posit \ e act en k i 

positive electrode grid in claim 1 or a lead storage battery of 2 which contains Sn not less than 

2% In pad. 

[0000] 

N c 4 The lea torage battery by an embodiment of the invoices .$ 

- using a drawing. 

[00 101 Drawing 1 is a **** figure showing the group of electrode 1 which constitutes the lead 



storag 1 y oft? \ Phe ano I ^ n i shown *a$ the con 

the active materia! was filled up into the positive electrode lattice body which comprises the 

anode handle part 1 and a positive electrode grid bone (not shown). This anode board and 

negative electrode plate 2 have countered mutually via the separator 3, 

[GDI 1]The negative electrode plate 2 has the negative electrode grid object 6 which comprises 

the negative-electrode handle part 5 and the negative electrode grid hone 4. The cluster weld 

of the handle parts of like-pole nature is carried out, the anode shelf 8 and the negative 

electrode ledge 7 are formed, respectively, and a pole pillar or a connection body is formed In 

each shelf, the example shown in &. swing 1 ~ an anode and a negative electrode each 

the example which formed the anode connection body 8 and the negative-electrode 

connection body 9 is shown in the shelf. 

(0012]in this invention, the anode handle part la positive electrode grid hone, the anode shelf 
8, the anode connection body 8, and an anode pole pillar (these are named genetically and it 
is a positive electrode member) consist of Pb(s) or Pb alloys which do not include the 
parenchyma top Sb. However, Sb contained as an about several ppm impurity removes. Since 
N * * a* n >ox»on advances in an anode, it is preferred to use Pb-Sn alloy. 
|0O13]On the other hand, about a negative electrode, the negative eiec tro k He pari. 5 the 
negative electrode ledge 7, the negative-electrode connection' body 9 , v a r* - 
electrode pole pillar consist of Pb(s) or Pb alloys which do not include the parenchyma top Sb 
like a positive electrode member. However, even if there is little negative electrode grid onjec? 
6 or negative electrode active material, it constitutes so that Sb may be included in either. 
When making a negative electrode grid object contain Sb, in constituting the negative 
electrode grid object 6 from a Pb-Ca alloy especially in a maintenance free cell, on the layer 
and concrete target which contain Sb In a Pb-Ca alloy surface, it arranges a Pb~8b alloy layer. 
In making Sb contain in negative electrode active material, it adds Sb to raw material lead 
powder of an active material. 

[00 14] The amount of Sb(s) added in this invention in the negative electrode gnd object 6 or 
N * N - * rode active material is limited to the range of 0.001 mass % - 0.1 mass % to the 
amount of negative electrode active material, using such a group of electrode - a law - the 
t« v> ent on < an be obtained by assembling in accord ice wit < 

method. 

|0015]When adding Sb especially to negative electrode active material, the addition of 0.00 i ~ 
1 ^ * *• nx'nte u ^- * <- v * h1o v < r ^ o ^Vcdto 

arrange the Pb-Sn alloy layer of the surface which contacts the positive actwe material of a 
positive electrode lattice body preferably which contains Sn more than 2 mass % in part at 
least. 

~i c of this this invent!* ontro <■ e increas N h 
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of the life cycle which >s the technical problem mentioned above, and cancels the corrosion in 
a negative electrode, arid contributes the outstanding life performance. 

10017] 

jExamplejThe cell by the example of this invention and a conventional example was created, 
and evaluation of the existence of the corrosion of low water loss and a negative-electrode 
handle pad: and charge acceptance nature was performed by doing a overcharge examination 
and an overdlscharge examination. 

{OOiajAiloy composition is Ph-0.07 mass %Ca~!3 mass %Sn, using a Pb-Ca-Sn alloy in the 
positive electrode lattice body of the lead storage battery of this invention. After rolling this 
alloy (sheet 1) gradually, expanded processing was performed and the lattice body was 
formed, and it was filled up with active material paste, and the anode board (PI ) was 
produced. The Pb-7 mass % Sn alloy (sheet 2) about 0.2 mm thick was piled up on the sheet 
1, It roiled gradually, and the anode board (P2) was produced through the same process as 
henceforth. On the other hand, the negative electrode plate created the lattice body through 
expanded processing, after rolling the Pb-0.07 mass %Ca-0.25 mass % Sn alloy (sheet 3) like 
the anode. Then, the lattice body was filled up with the active material paste which did 0.010 

, ob k-n . ^ * to the amount of active materials, and the negative electrode plate (N1) 
was obtained. The Pb-2 mass %Sb alloy (sheet 4} about 0.2 mm thick was piled up on the 
sheet 4, It roiled gradually, and the negative electrode plate (N2) was produced through the 
same process as henceforth. In the separator, the saccate separator of the form where an 
anode board is wrapped in was produced using the sheet made from microporeus 
polyethylene about 0.3 mm thick. 

|0019jThe lead storage battery for cars of 55D23 type (12V48Ah) was produced using the 

- - v ov\hk ^ comprises five anode boards per ore cell ano *\ « - 

plates using two kinds of above-mentioned anode boards, and wo i ids 
piaies Wnen forming a group of electrode, It was made the connection body which joins 
between the shelf which connects the polar plate In an anode, and a cell with the compose on 
which does not t ont i n the whole anode using the alloy which does not contain Sb. 

p * ou«a based on the conventional manufacturing method) for comparison, the 
Pb-7 mass %Sb alloy (sheet 5) about 0.2 mm thick was piled up on the sheet 1 , it rolled 
gradually, and the anode board was produced through the same process as henceforth (PQ). 
The negative electrode plate rolled the sheet 3 gradually, and produced it through the same 
process (NO). The ceil of the composition using this lattice body was used as the ceil of a 
conventional example. The conditions of detailed battery construction are shown in Table 1. 
10021] 
(Table 1] 
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|0022]« examination 1» - In order to evaluate the corrosion in the low water consumption 
and the negative electrode which are technical problems about the cell of composition of 

< »' irfe test of the following patterns was carried out. This life test is a test 
pattern supposing how a overcharge tendency Is used, and repeated the cycle which performs 
13,8V constant potential charge continuously in 75 "* atmosphere for 120 hours. In order to 
assume the state where **** advanced and the polar-plate upper parf was exp« »sed fr< n t 
electrolysis solution, it examined, where an electrolysis solution Is reduced to the minimum 
level. Then, removal and measurement of negative-electrode ear i~* , ^ ,\ ^ * ~ed for 
the corrosion product generated on the negative-electrode ear surface, and it asked for the 

* : ^ - s :t thickness after the test termination to the ear thickness of an initial state 
percentage. 

[0023]This test result is shown In Table 1 The life test evaluation in a table compared the ceil 
which sets to 100 the low water loss and the corrosion rate of the cell A which consist of the 
- o npos tlon, and consists of each composition. It is the composition which me 
cell A of a conventional example contains So on the connection body of a part as shown in 
drawing 1 in an anode, a shelf, and the lattice body surface, and does not contain Sb In a 
negative electrode. On the other hand, the cells B1-C2 of this invention are ceils of 
composition of that each cell contains Sb at a negative electrode excluding Sb in an anode. It 
was a result with as little [ for the examples B1-C2 of this invention ] low water loss to the 
conventional example A as [ about about 70 to SO percent ]. Although especially the 
conventional example A had little **** in the first stage, when the cycle advanced, th i& U 
for to increase gradually was seen, Sb contained in the anode is eiuted and this deposits 
,n 3 negative electrode as a cycle advances, and It is considered to originate in hydrogen 
o.**potenl»3! falling and hydrogen gas being emitted. Although there are also few Sb 
precipitation amounts from an anode to a negative electrode the first stage, it Is thought that 
Sb precipitation amount also increased gradually with cycle advance, and **** increased. On 
the other hand, this inventions 81--C2 are eliminating Sb of an anode and giving very small 
quantity S lean be 
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canceled Increase of **** accompanying cycle advance and have been controlled to moderste 
low wafer loss. In B1 and B-2, there was slightly much low water loss of B1 . Although this 
reason Is not clear, since Sb exists on negative electrode active material, 81 can consider thai 
the reaction surface area on Sb is wide range than B-2. 
[0024|!n B1-C2 which are examples of this invention, corrosion was not seen g 
conv« > pfe A was in the same state as the f ( tag? though advance of 

corrosion was seen in the negative electrode ledge part and the handle part. It can be guessed 
that Sh cental e N N deoftfo conventlo al example A ork 
mentioned above, although Sb of an anode is eiuted with cycle advance and deposits in a 
negat * dep< >s t$ t \ the upper part consider) J *nai <ea - c *c 

within a polar plate mostly. It is presumed that Sb carries out 3 segsegat 
plate handle pad, and cope box bone which are not covered in particular with an active 
N and cope box bone of a negative electrode plate are shown in 
drawing 2). According to cycle advance, the part in which Sb earned out in* ^v;oua;> ^ a 
exposed, and the surface is considered that it is covered with thin liquid membrane and pH 
increases. Then, the dissolution of Pb takes place easily according to pH increase, on Sb, 
hydrogen gas Is emitted., the local cell which Pb dissolves on Pb and lead sulfate generates Is 
o -m 3 a n c os^c iv o' * > ^ « c< jmsng ("t > o cmo ■> m is routed 

' " * solution and depositing in the negative-electrode upper part, since the 
examples B1-C2 of this Invention do not contain Sb in the anode, even *t e^m * \c x -c , : * 
decrease in number and the negative-electrode upper part is exposed. In order not to form a 
local celt it is thought that corrosion did not advance, and it can be said that cv.^ > «r - 
- i i - t c ^^once was not looked at by corrosion In the examples B1-C2 of this 
invention. lt can say that it is because Sb of an anode is eiuted also from this as for corrosion 
and it deposits to the negative-electrode upper part, and It Is thought by the cell which Sb does 
not contain in an anode that a difference was not seem 

% K o examination which assumed overdlscharge neglect apart from « exarn n v< n 
^ ^<t XN above me itk m J s err harge tendency was done.. After this 
test condition carried out constant current discharge b\ 9. 8A for 5 hoc con c v oad 

naupd 1 S» "4 days, removed load, made it the open stats 
and was succsedlngly neglected for 14 days in 40 ** atmosphere. Then, after carrying out 
ge by 15 OV for 4 hours 5 hour-rate discharge estimated capacity. This test 
result Is shown in (Table 1), The test evaluation in a table compared the cell which sets to 100 
* I ! ml i i A N N xs is s ! nve ional 
x xl assists of each composition. As compared vvith the wi ^ r , e a ^ 

< £ * ^ ^ id 8-2 ; reman md capacity was 

the ere~ whk - - me Influence of the passivity film generated to the Interface of a lattice 
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body and an active material after overdischarge neglect with the effect that the S.b layer on the 
>* a positive ctro j f the nve >nal example aises the ch $e 

N U elf bed ssl Known T erefore 81 and B-2 are considered that 
:apa ty fe m\ - it the ability to recover even if it is influenced by t »onconcK 
interface generated by over-discharge neglect and charges. On the other hand capa< l ■> f 
the examples C1 and C2 of this Invention equivalent to the conventional example A was 
obtained. This can presume being able to consider the effect as the Sb layer of the 
conventional example A that the Sn layer on the surface o1 a \* tive ek di 
the examples C1 and C2 of this invention is the same, and easing the Influence of the 
nonconduelng film of the generated interface. 

[0026]As mentioned above, in trie part except the connection body which does not contain Sb 
in an anode but to which a negative electrode connects between cells, the shelf which welds a 
polar plate, and a polar-plate handle part, To the amount of negative electro e m< 

the lead storage battery of composition of carrying out controls the increase in **** at the time 
of the life cycle which is a technical problem, and cancels the corrosion in a negative electrode, 
and 0.001 mass %~0.1 mass % content contributes the outstanding life performance for Sb. 
The lead storage battery of the above-mentioned composition using the anode board which 
assumes also in overdischarge neglect and forms the lead alloy layer on the surface of a 
N ^ veek « attfce body for wfoich more than 2 mass % contains Sn in part at bast is 
desirable, 
[0027] 

[Effect of the InventionJAs mentioned above, the lead storage battery o«* . o n ^ * - t 

containing Sb in an anode but containing Sb in very small quantities to the amount of negative 
electrc c rial in a negative electrode can have the life characteristic which 

controlled the increase m at the time of a life eye e o «. ^ a c ^ s \\ - , 

loss, and canceled the corrosion In a negative electrode, and was excellent. Also when 
ovordsscharge Is carried out, especially as for the lead storage batter/ of the above-mentioned 
composition using the anode board which forms the lead alloy layer on the surface of a 

* e o>\ ode Utice body for which more than 2 mass % contains Sn in part at least, the 
characteristic which prevented capacity lowering and was stabilized can be obtained. 



[Translation done.] 
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* NOTICES * 



1 .This document has been translated by computer. So the translation n a\ no? reflect U 
original precisely. 

2**** shows the word which can not be translated, 
wings \ y words are not translated. 



TECHNICAL FIELD 

[F;e;d of the >aMv this invention relates to the lead storage dor > \ - 1 

a-n mony (So) sn the member which constitutes an anode. 



[Transiation done.] 
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* NOTICES * 

j?G and 1 SPI X are act responsible for my 

1 -This document has been translated by computer. So the translation may not reflect the 
original precisely. 

s om in-* wo? J wh ch can nol be translated. 
3. In the drawings any words are not translated 



PRIOR ART 



[Description of the Prior ArtjAlthough the Pfo-Sb alloy was used for the positive electrode lattice 
body of the conventional lead storage battery, there was a problem that *'**"* was not mostly 
excellent in a conservation characteristic etc. As this reason, when the charge and discharge 
of the lead storage battery are carried out, it is because Sb gradually contained in the positive 
electrode lattice body is eluted, the hydrogen overpotentia! in a negative electrode falls by Sb 
which deposited and deposited in the negative electrode and it becomes easy to generate 
hydrogen gas. If the charge and discharge of a cell are furthermore performed continuously 
then. Sb precipitation amount on a negative electrode will Increase, and **** will advance 
further. Even if**** advances, when water refilling is neglected, a negative electrode ledge and 
a negative-electrode handle part are exposed from an electrolysis solution. Once these 
■ • * • xh ^ ode members were exposed from the electrolysis solution, corrosion advanced 
rapidly, and there was a problem which results in a short life. 



[Translation done.] 
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* NOTICES * 

JPO and INFIX are not responsible for any 

I.Thls document has been translated by computer. So the translation may not reflect the 
original precisely. 

2**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the InventionJAs mentioned above, the lead storage battery of composition of not 
containing Sb in an anode but containing Sb in very small quantities to the amount of negative 
electrode active material in a negative electrode can have the life characters < wh ch 
controlled the increase in at the time of a life cycle, and maintained moderate low water 
loss, and canceled the corrosion in a negative electrode, and was excellent. Also when 
overdlscharge is carried out, especially as for the lead storage battery of the above-mentioned 
composition using the anode hoard which forms the lead alloy layer on the surface of a 
positive electrode lattice body for which more than 2 mass % contains S.n in part at least, the 
characteristic which prevented capacity lowering and was stabilized can be obtained. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Probfem(s) to be Solved by the inventionjln order to control a short life by such corrosion and 
ibis In recent years, to the positive electrode lattice body, the cell with the outstanding 
maintenance free nature using the Pb-Ca-Sn alloy which does not include the parenchyma top 
So has become common. However, using the Pb-Sb alloy containing Sb for the anode pillar or 
anode connection body which drew the anode board from the anode shelf which carries out a 
cluster weld, or the shelf has generally been performed. 

[0()04]A§mouc)h low water loss falls substantially as compared with the storage battery by 
which the storage battery using Pb alloy which does not contain Sb in a positive electrode 
lattice body used the Pb-Sb alloy, it has turned out that there is a tendency in which Sb 
contained in the shelf, pole pillar, and connection body of an anode in the end of life of a 
storage battery carries out a segregation to the portion centering on a negative-electrode 
handle part. When the negative-electrode handle part in which such Sb carried out the 
segregation was exposed from an electrolysis solution, corrosion advanced on the surface of a 
negative-electrode handle part and thickness became thin, the technical problem that the 
' a \ m i e „art will fall occurred. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT ar« not responsible for any 
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1 .This document has been translated by computer. So **\ tra m 
original precisely. 

2 **** shows the word which can not be translated. 
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MEANS 

[Means for Solving the ProblemJIn order to solve said technical problem, an invention of claim 
1 of this invention has the anode board provided with a positive electrode grid which consists 

* - nun with a negative electrode grid which oo<^ ^- , 

handle pad and a lattice bony septum, a lattice handle part, and a lattice bony septum, In a 
hsrv q\ ded with a pole piiiar or a connection body drawn ffom 0 n* • 1 
carries out the cluster weld of the polar-plate handle part of like-pole nature, and this shelf, A 
positive electrode member which comprises a positive electrode grid, an anode shelf, an 
anode pole pillar, and an anode connection body consists of lead or a lead alloy which does 

n N Nt p Nt v*yma top Sb, A part except a negative electrode grid bony septum 
consists of lead or a lead alloy which does not contain the parenchyma \\ > - egatlve 

electrode members which comprise a negative electrode grid, a negative electrode ledge, a 
negative-electrode pole piiiar, and a negative -electrode connection body, A lead storage 
battery with which either one of a negative electrode grid bony septum or negative electrode 
active material is characterized by content to the amount of negative electrode active material 
of said Sh being 0.001 to 0.1 mass % including Sb. 

£0006)A lead storage battery, wherein content to the amount of negative electrode active 
material of said Sb is 0.001 to 0.1 mass % is shown including Sb. 

[OOOTJAn Invention concerning claim 2 of this invention shows a lead storage battery, wherein 
content to negative electrode active material of this Sb Is 0,001 mass % - 0.02 mass % to 

< i v-\ a< five material in a lead storage battery of claim 1 including Sb. 
[OOOSJAn inventic n : ncs n ng < asm 3 of this invention shows at least a lean ^ t M » 

I - x s k ! "tt'-o oi«i*ace which touches positive active material of a 

( sim 1 or a one storage battery of 2 which contains Sn not less than 

2% in part. 
[0009] 
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^Embodiment of the inventionJThe lead storage battery by an embodiment of the invention is 
expia ned using \ drawing. 

v % m o f e.«. ' ode " which constitutes the lead 

storage battery of this invention. The anode hoard (not shown 1 nib * e 
the active material was filled up Into the positive electrode lattice body which comprises the 
d a do ttve electrode grid bone x>t shaven) This anoc* t 
v cIk plate 2 nave countered mutually via the separator 3< 
1 He « g n vi e ecirode plate 2 has the negative electrode grid object 6 which comprises 
the negative-electrode handle part 5 and the negative electrode grid bone 4. The cluster weld 
of the handle parts of like-pole nature Is carried out, the anode shelf 8 and the negative 
electrode ledge 7 are formed , respectively, and a pale pillar or a connection body is formed In 
each shelf, the example shown in drawing 1 an anode and a negative electrode -■ each 
the example which formed the anode connection foody 8 and the negative-electrode 
connection body 9 is shown in the shelf, 
^'0 * - on the anode handle part 1, a positive electrode grid bone : the anode shelf 
- U v o f t & and an anode pole pillar (these are named genencaiiv no- 1 

:s a positive electrode member) consist of Pb(s) or Pb alloys which do not include the 
parenchyma top Sb. However, Sb contained as an about several ppm Impurity removes. Since 
oxidization corrosion advances In an anode, it Is preferred to use Fb-Sn alloy, 
f0013)On the other hand, about a negative electrode,, the negative-electrode hand 
negative electrode ledge 7, the negative-electrode connection body 9\ and a negative- 
electrode pole pillar consist of Pb(s) or Pb alloys which do not include the pa. enc ! S. 

v *o ! owov< s e\ en if there is little negative electrode grid object 

■ o - • \ i >te active material, it constitutes so that Sb may be included In either. 
When making a negative electrode gnd object contain Sb, in constrict ng 1 i . gat \ e 

> 1 ^ a < , v a \ in a maintenance free cell, on the layer 
and concrete target, which contain Sb in a Pb-Ca alloy surface, it arranges a Pb-Sb alloy layer. 
In making Sb contain in negative electrode active mater at t ad -« 
powder of an a* five mat* - - 

pOMJTbe amount of Sb(s) added In this invention in the negative electrode grid object 8 or 
^ s \ o Ue material is limited to the range of 0.001 mass % •• 0,1 mass % to the 
! mtw*Mr renal sioino m.n a gn 14 o N . 
""^ N ' " * . r> lasnee py assembling in coordance with a 

method. 

sp< ally to negat vc elei ie ac i 
0 3/ r^ass ^ Nt j i -j 5 

arrange the Pb-Sn aiioy layer of the surface which contacts the positive aonve material of a 
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>s » trode 3tt ce bod;> preferabK * i ch conla ns S < nore than 2 mass % sn j art at 
feast. 

- N N " N * b\ •*« v ^ >*:^n o? this ihis invention controls the increase in at the time 

I ^nw-JA^^ ^nr < < ^ osion in 
* a* *o t v) contributes the outstanding life performance. 
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NOTICES * 



1 This document: has been translated by computer. So the translation may no; reHe 

origins!' precisely. 

2T*** shows the word which can not he translated, 
3, in the drawings, any words are not translated. 



EXAMPLE 



N - N v ^ i*v s x smpte of th s mention and a conventional example was created, 
* < { >*h ^ *vnce of the corrosion of low water loss and a negative-electrode 
handle part and charge acceptance nature was performed by doing a ovemhn^< " »\ 0 * * 
and an ov&rdischarge examination. 

x > composit on is Pb~0.07 mass %Ca-1 .3 mass %Sn, using a Pb-Ca-Sn alloy in the 
posit ve c > ^ < ;e body of the lead storage battery of this invention. After rolling this 
alloy (sheet 1) gradually, expanded processing was performed and the lattice body was 

md i was filled up with active material paste, and the anode board (Pi ) was 
produced. The Pb-7 mass % Sn alloy (sheet 2} about 0.2 mm thick was piled up on the sheet 
1, It rolled gradually, and the anode board (P2) was produced through the same process as 
henceforth. On the other hand, the negative electrode plate created the lattice body through 
expanded processing, after rolling the Pb-0.07 mass %Ca-0,25 mass % Sn alloy (sheet 3) like 
the anode. Then, the lattice body was filled up with the active material paste who d>d > N : 1 *• 
mass % addition of Sb to the amount of active materials, and the negative electrode plate (N1 5 
was obtained. The Pb~2 mass %Sb alloy (sheet 4) about 0.2 mm thick was piled up on the 
sheet 4 : It rolled gradually, and the negative electrode plate (N2) was produced through the 
. 1 , ess as henceforth. In the separator, trie saccate separator of the form where an 
anode board is wrapped in was produced using the sheet made from microporons 
polyethylene about 0.3 mm thick. 

|0G19)The lead storage battery for cars of 55D23 type (12V4SAh) was produced using the 
; , - - < N w^ w~ o s } * > s t ve anode boards per one cell, and six negative electrode 
a N s -.a , ^nii^ c anode boards and 

1 o:k it vvas mono t h o connect or bo N s • s - 
between the shell wnsch connects the polar plate in an anode, and a ceil with the composition 
which does not contain Sb In the whole anode using the alloy which does not contain SO, 
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[0020]ff piled up (it is based on the conventional manufacturing method) for comparison, the 
Pb»7 mass %Sb alloy (sheet 5) about 0,2 mm thick was piled up on the sheet 1 , It roiled 
gradually, and the anode board was produced through the same process as henceforth (P0) 
The negative electrode plate roiled the sheet 3 gradually, and produce I jh the 5 

process (NO). The cell of the composition using this lattice body was used as the cell of a 
conventional example The conditions of detailed battery construction are shown In Tabic 1 . 
[0021] 



[Table 1] 
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^ ^ n> t" v n ' 

and the negative electrode which are technical problems about the cell of composition of 
differing respectively, life test of the following patterns was carried out. This life test is a test 
r-ohon <opt ^ x, hew a overcharge tendency is used, and repeated the cycle which performs 
13.8V constant potential charge continuously in 75 ** atmosphere for 120 hours. In order to 

— v who* e * *** advanced and tl ie polar -plate upper part was ok; hx ed fro 
electrolysis solution, it examined, where an electrolysis solution is reduced to the mmim m 
level Then, removal and measurement of negative-electrode ear thickness were performed for 

mod on the negative-electrode ear surface, and It asked for the 
ratio of the ear thickness after the test termination to the ear thickness of an initial slate by 
percentage, 

(0023]7hls test result is shown In Table 1. The life test evaluation in a table compared the cell 
which sets to 100 the low wafer loss and the corrosion rate of the cell A which consist of the 
conventional composition, and consists of each composition. If is the composition which the 
v no < <. i - -> c oonfa cs Sb on the connection body of a part as shown In 
draw ng m an anode, a shelf, and the lattice body surface, and does not cos 
negar-ve electrode. On the other hand, the ceils B1-C2 of this invention are cells of 

' i < i > Sb at a negative electrode excluding Sb in an anode. It 

tie 1 1 pies B1-C2 of this invent ss v. I 

:or \ e? 1 : nal exes \ e A as f about about 70 to 80 percent ], Although especially the 
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conventional example A had little **** in the first stage, when the cycle advanced, the tendency 
*u * n 1 hou^ s<* 
« 5 cycle ad a > s and it is considered to originate in hydrogen 

ove; p« ft ni a failing and hydrogen gas being emitted. Although there are also few Sb 
precipitation amounts from an anode to a negative electrode the first stage, it is thought that 
Sb precipitation amount also increased gradually with cycle advance, and **** Increased. On 
the other hand, this inventions B1-C2 are eliminating Sb of an anode and giving very small 
quantity Sb beforehand to a negative electrode, and can be assumed to be the results which 

" accompany no cycle ads/ame and 'nave been controlled to m« I 
low water loss. In 81 and B~2, there was slightly much low water loss of 81 . Although this 

N otcl< a? s nee Sb exists on negative electrode active material, 81 can consider that 
the reaction surface area on Sb is wide range than 8-2, 

[0024]in B1-C2 which are examples of this invention, corrosion was not seen at all, but the 
conventional example A was in the same state as the first stage, although advance of 
corrosion was seen in the negative electrode ledge part and the handle part. It can be guessed 
that 8h contained in the anode of the convent ona e*ap * > 

mentioned above, although Sb of an anode is eiuted with cycle advance and deposits In a 
e,< * * aepo^ts in the upper part considered that rone, yi also 

within a polar plate mostly. It Is presumed that Sb carries out a segregation to the shelf, polar- 
plate handle part, and cope box bone which are not covered in particular with an active 
material (the handle part and cope box bone of a negative electrode plate are shown in 

> c to cycle advance, the part In which Sb earned out the segregation Is 
exposed, and the surface Is considered that if is covered with thin liquid membrane and pH 
increases. Then, the dissolution of Ph takes place easily according to pH increase, on Sb 
hydrogen gas is emitted, the local cell which Pb dissolves on Pb and lead sulfate generates is 
formed, and it is guessed that corrosion is advancing.. On the other hand, without being eiuted 

t on and depositing in the negative-electrode upper part, since the 
examples B1-C2 of this invention do not contain Sb in the anode, even if electrolysis solutions 
decrease in number and the negative-electrode upper part Is exposed, in order not to form a 
local cell, it is thought that corrosion did not advance, and it can be said that corrosion is 
w was not looked at by corrosion in the examples 81 -C2 of this 
lnventlon.lt can say that it is because Sb of an anode is eiuted also from this as tor corrosion 
snc id p >ssts to the negative-electrode upper part, and it is thought by the cell v> 
not coniasn in an anode that a difference was not seen. 

examination which assumed < * discharge neglect apart from « examination 2», 
next the life test supposing the above mentioned overcharge tendency was done. After ihs 

N * s » I constant < ^ 5 it discharge by 9,8A for 5 hours, it connected the load 



V O j 1 v ^ hi! Hi %<• 1 s. |C\U l N ^ \ ?l \>2 \\ " \ J> 
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of 10W in 40 ** atmosphere i or 14 d< emoved load, made ft the open state, 

g c cted for 14 days in 40 ** atmosphere. Then, after carrying out 
recovery charge by 15.0V for 4 hours, 5 hour-rate discharge estimated capacity. This test 
result is strewn in (Table 1), The test evaluation in a table compared the ceil which sets to 100 
recovery capacity of the conventional example A which consists of the conventional 
composition, and consists of each composition. As ccnwed w h tno > ^ <^ a A 

N " ( I n I - N n ill ^ nd h i t " ^ ^ , ! n 

i mt i of the p *ss ) film ge \e ated to the nterface of a !att ce 
body and an active material after overdischarge neglect with the effect that the Sb layer on the 

>. < ^ a oo^tive v 1 Hi r- o of the conventional example A raises the charge 
acceptance nature described previously is known. Therefore, B1 and 8-2 are considered that 

^ ■- - t \ ability to recover even If it is Influenced by the noneondue^g 
interface generated by overdischarge neglect and charges. On the other hand, capacity with 
the examples C I and C2 of this invention equivalent to the conventional example A was 
obtained. This can presume being able to consider the effect as the Sb layer of the 
; >n v a t example A that the Sn layer on the surface of a positive e e^ is v- k *tk c 
the examples CI and C2 of this Invention is the same, and easing the influence of the 
nonconducing film of the generated interface. 

DC !6 As ) e 1 >ned above, in the part except the connection body which does not contain Sb 
in an anode but to which a negative electrode connects between ceils, the shelf which welds a 
polar plate, and a polar-plate handle part. To the amount of negative electrode active material, 
the lead storage battery of composition of carrying out controls the increase In **** at the time 
of the life cycle which Is a technical problem, and cancels the rorro^on sn a \;o * . * ccirode, 
and 0.001 mass %-0.1 mass % content contributes the outstanding life performance for Sb. 

*y o* me above-mentioned composition using the anode board which 
assumes also in overdischarge neglect and forms the lead alloy layer on the surface of a 
positive electrode lattice body for which more than 2 mass % contains Sn In part at least is 
desirable. 



[Translation done,] 
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* NOTICES * 

JPO and INFIX ate not ^sponsible for any 
: is:K;ag:<>;; c:;s-n;od by the use of * ? translation 

1 .This document has been translated h> < c mp t« s Sv the transl iti N n ? a\ o e! « ct t 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

<s o! the Drawings] 
) - oup-of-0lectrode composition is shown - a part ~- a **** figure 
[Description of Notations] 

1 Group of electrode 

2 Anode handle part 

3 Separator 

4 Negative electrode grid bone 

5 Negative-electrode handle part 

6 Negative electrode grid object 

7 Negative electrode ledge 
S Anode connection body 

9 Negative-electrode connection body 
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DRAWINGS 

Pawing 1j 
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